Denote the cross-sections corresponding to photons polarized perpendicular and parallel to the production plane by a_L and respectively, then by Stichels theorem and correspond to natural and unnatural parity t-channel exchange respectively.
+ -
In rp -7 :n: n, l is strongly dominant while in · rn -7 11 p, crj_ == all .
(iii) 4 ·-0.8 > t > (?). In this region the charge ratios change and the slopes of the differential cross-sections become steeper, the rr±D slope being about 3.2t and the + slope about 3.8t e 11 n e .
It appears that the extreme forward region, (i) above, is partly understood in terms of the Born approximation or a similar theory, and we shall have some comment on that situation. It is the main object of this paper to contribute to the understanding of the region (ii), -0.2? t? -0.8 1 and in particular the charge ratios (1) and (2).
Firstly it is rather clear that no simple Regge pole picture can satisfy the data in region (ii). The obviously dominant candidates for natural parity exchange (measured by crJL) are the exchange degenerate p and A 2 trajectories contributing ~P(t)(l-e-i 11 a(t))/sin rra(t) + ~A(t)(l + e-ina(t))/sin 11a(t) to the amplitudes, with a(t) = 0 at 
We attempt a unified view of the charge ratios (1) and (2a), 
In evaluating the ratios (1) and (2) in our model, the spin and spatial matrix elements cancel, whatever the particular form assumed for the interaction. The operator (4) gives rise to the following ratios respectively. We note an almost quantitative agreement and we notice (as displayed for example in Fig. 1 ) the remarkable change from the experimental ratios in the pion pole region
An important question in this picture is the possible contribution of the crossed graphs, Fig. 2b , which has been ignored. It is immediately seen that these give contributions whose charge ratios are the inverse of (5), (6a), and (6b) so that a large contribution from the crossed graphs would invalidate our ratios. The uncrossed graphs, ( 
·where the Born terms are given by
In ( To sustain our hypothesis we have to investigate whether integration over the low-and medium-energy region is likely to give a negligibly small contribution to Re A(s,t). The result is shown in For rN ~nN there are four independent helicity amplitudes and we take these to be the amplitudes for which the photon has helicity +1; in that case the initial helicities are 3/2 or 1/2 and the final one 1/2 or -1/2. We name the helicity amplitudes corresponding to the various transitions as follows 
A and in terms of which the charged pion photoproduction amplitudes of (7) are given by There is no simple prediction on the ratio of neutral to charged pion photoproducti6n. However, if one considers the ratio
it was shown in Ref. 19 by arguments based on our simple quark model of 
It should be emphasized that the arguments leading to (13) involve the quark spins and thus (13) has not quite the same status as the charge ratios (5) and (6) . The experiments have a result at or somewhat above the upper limit in (13) , leading, as shown in Ref. 19 , to quark-spin scalar dominance and strong dominance of ~ in neutral pion
.. 
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The charge ratios for the imaginary part of the photoproduction ampli~udes are given by (14) Th.e duality diagram relations which, together with the assumption that ·a photoncouples to vector mesons as aU-spin scalar, lead to (14) are7
·Since the square of (14) 
Another duality diagram predcition, related to YN ~rr6, for which information exists on the corresponding cross section is
and experimentally, 21 for ·-0.2 > t > ~0.8,
-24-
which is perhaps slightly worse agreement with the square of (17) than the photoproduction cross sections (2) are with (6) . ( ... The contribution of 2 2 (s ~ t1) do /dt of the real part of the high-energy amplitudes evaluated from the fixed-t dispersion relations, plotted as a function of (-t) 1 / 2 in the forward spike region. The experimental points are for
. 2 var~ous energ~es .
+ -
The curve shows the high energy yp -+ n n or yn -+ n P asymmetry ratio A= (cr.. 
